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4.1.8.2  Nonradiological Accidents

A potential release of hazardous or toxic materials during postulated operational accidents involving
spent nuclear fuel or high-level radioactive waste at the repository would be very unlikely.  Because of
the large quantities of radioactive material, radiological considerations would outweigh nonradiological
concerns.  The repository would not accept hazardous waste as defined by the Resource Conservation and
Recovery Act.  Some potentially hazardous metals such as arsenic or mercury could be present in the
high-level radioactive waste.  However, they would be in a vitrified glass matrix that would make the
exposure of workers or members of the public from operational accidents highly unlikely.  Appendix A
contains more information on the inventory of potentially hazardous materials.

Some potentially nonradioactive hazardous or toxic substances would be present in limited quantities at
the repository as part of operational requirements.  Such substances would include liquid chemicals such
as cleaning solvents, sodium hydroxide, sulfuric acid, and various solid chemicals (see Section 4.1.3.2).
These substances are in common use at other DOE sites.  Section 4.1.7 describes potential impacts to
workers from normal industrial hazards in the workplace (which includes industrial accidents).  The
statistics used in the analysis were derived from DOE accident experience at other sites.  Impacts to
members of the public would be unlikely because the chemicals would be mostly liquid and solid so that
any release would be confined locally.  (For example, chlorine at the site used for water treatment would
be in powder form, so a gaseous release of chlorine would not be possible.  Propane gas would not be
stored at the site.)

Section 4.1.12.2 describes the quantities of solid hazardous waste generated during repository operations.
The construction and closure phases would not generate liquid hazardous waste.  The generation, storage,
and shipment off the site of solid and liquid hazardous waste generated during operations would represent
minimal incremental risk from accidents.  Impacts to workers from industrial accidents in the workplace
are part of the statistics presented in Appendix F, Section F.2.

4.1.8.3  Sabotage

In the aftermath of the tragic events of September 11, DOE is continuing to assess measures that it could
take to minimize the risk or potential consequences of radiological sabotage or terrorist attacks against
our Nation’s proposed monitored geologic repository.

Over the long term (after closure), deep geologic disposal of spent nuclear fuel and high-level radioactive
waste would provide optimal security by emplacing the material in a geologic formation that would
provide protection from inadvertent and advertent human intrusion, including potential terrorist activities.
The use of robust metal waste packages to contain the spent nuclear fuel and high-level radioactive waste
more than 200 meters (660 feet) below the surface would offer significant impediments to any attempt to
retrieve or otherwise disturb the emplaced materials.

In the short term (prior to closure), the proposed repository at Yucca Mountain would offer certain unique
features from a safeguards perspective:  a remote location, restricted access afforded by Federal land
ownership and proximity to the Nevada Test Site, restricted airspace above the site, and access to a highly
effective rapid-response security force.

Current Nuclear Regulatory Commission regulations (10 CFR 63.21 and 10 CFR 73.51) specify a
repository performance objective that provides “high assurance that activities involving spent nuclear fuel
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and high-level waste do not constitute an unreasonable risk to public health and safety.”  The regulations
require that spent nuclear fuel and high-level radioactive waste be stored in a protected area such that:

• Access to the material requires passage through or penetration of two physical barriers.  The outer
barrier must have isolation zones on each side to facilitate observation and threat assessment, be
continually monitored, and be protected by an active alarm system.

• Adequate illumination must be provided for observation and threat assessment.

• The area must be monitored by random patrol.

• Access must be controlled by a lock system, and personnel identification must be used to limit access
to authorized persons.

A trained, equipped, and qualified security force is required to conduct surveillance, assessment, access
control, and communications to ensure adequate response to any security threat.  Liaison with a response
force is required to permit timely response to unauthorized entry or activities.  In addition, the Nuclear
Regulatory Commission requires (10 CFR Part 63, by reference to 10 CFR Part 72) that comprehensive
receipt, periodic inventory, and disposal records be kept for spent nuclear fuel and high-level radioactive
waste in storage.  A duplicate set of these records must be kept at a separate location.

DOE believes that the safeguards applied to the proposed repository should involve a dynamic process of
enhancement to meet threats, which could change over time.  Repository planning activities would
continue to identify safeguards and security measures that would further protect fixed facilities from
terrorist attack and other forms of sabotage.  Additional measures that DOE could adopt include:

• Facilities with thicker reinforced walls and roofs designed to mitigate the potential consequences of
the impact of airborne objects

• Underground or surface bermed structures to lessen the severity of damage in cases of aircraft crashes

• Additional doors, airlocks, and other features to delay unauthorized intrusion

• Additional site perimeter barriers to provide enhanced physical protection of site facilities

• Active denial systems to disable any adversaries, thereby preventing access to the facility

Although it is not possible to predict if sabotage events would occur, and the nature of such events if they
did occur, DOE examined various accident scenarios that approximate the types of consequences that
could occur.  These accidents and their consequences are discussed in Section 4.1.8.1.

4.1.9  NOISE IMPACTS

This section describes possible noise impacts to the public (nuisance noise) and workers (occupational
noise) from performance confirmation, construction, operation and monitoring, and closure activities.
Repository areas that could generate elevated noise levels include the North Portal, South Portal,
Emplacement Shaft, and Development Shaft Operations Areas.  The following discussion identifies
potential impacts that primarily would affect workers during routine operations.  Overall, however, the
potential for noise impacts to the public would be very small due to the distances of residences from these
areas.  Section 4.1.4.2 discusses noise impacts on wildlife.
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4.1.9.1  Noise Impacts from Performance Confirmation

As part of site characterization, DOE has evaluated existing noise conditions in the Yucca Mountain
region.  The noise associated with site characterization activities, which has included that from
construction, equipment, drilling equipment, and occasional blasting, has not resulted in noticeable
impacts.  Because performance confirmation activities would be similar to those for site characterization,
no impacts would be expected.

4.1.9.2  Noise Impacts from Construction, Operation and Monitoring, and Closure

Sources of noise in the analyzed land withdrawal area during the construction phase would include
activities at the North Portal and Ventilation Shaft Operations Areas and South Portal Development Area
involving heavy equipment (bulldozers, graders, loaders, pavers, etc.), cranes, ventilation fans, and diesel
generators.  Sources of noise during the operation and monitoring phase would include transformer noise,
compressors, ventilation fans, air conditioners, and a concrete batch plant.  Ventilation fans would have
silencers that would keep noise levels below 85 dBA (see Chapter 3, Section 3.1.9 for an explanation of
noise measurements) at a distance of 3 meters (10 feet) (DIRS 100235-CRWMS M&O 1997, p. 107).
The Occupational Safety and Health Administration has identified that the maximum permissible
continuous noise level that workers may be exposed to without controls is 90 dBA [29 CFR
1910.95(b)(2)].

The distance from the North Portal Operations Area to the nearest point on the boundary of the analyzed
land withdrawal area analyzed would be about 11 kilometers (7 miles) due west.  The distance from the
South Portal Development Area to the nearest point on the land withdrawal area boundary would also be
about 11 kilometers due west.  The point on the boundary closest to a Ventilation Shaft Operations Area
would be about 7 kilometers (4 miles) (DIRS 104852-YMP 1997, all).

To establish the propagation distance of repository-generated noise for analysis purposes, DOE used an
estimated maximum sound level [132 decibels, A-weighted (dBA) for heavy construction equipment,
although heavy trucks generate sound levels of between 70 and 80 dBA at 15 meters (50 feet)].  An
analysis determined the distance at which that noise would be at the lower limit of human hearing (20
dBA).  The calculated distance was 6 kilometers (3.7 miles).  Thus, noise impacts would be unlikely at
the land withdrawal area boundary.

Because the distance between repository noise sources and a hypothetical individual at the land area
withdrawal boundary would be large enough to reduce the noise to background levels and because there
would be no residential or community receptors at the withdrawal area boundary [the nearest housing is
in Amargosa Valley about 22 kilometers (14 miles) from the repository site], DOE expects no noise
impacts to the public from repository construction and operations.

Workers at the repository site could be exposed to elevated levels of noise.  Small impacts such as speech
interference between workers and annoyance to workers would occur.  However, worker exposures
during all repository phases would be controlled such that impacts (such as loss of hearing) would be
unlikely.  Engineering controls would be the primary method of noise control.  Hearing protection would
be required, as needed, as a supplement to engineering controls.

Noise impacts associated with closure would be similar to those associated with construction and
operations.  Therefore, DOE expects no noise impacts to the public and workers.




